The beaker has been described by Dr H. W. Savory 'as very well fired thick ware with rosy buff surface. Decorated with incisions and stabbed dots in groups of seven'. The dimensions reported were 10-2 in. in height and mouth diameter 5 9 in. (Savory, 1955) . The beaker is of the debased South Wales 'C' type, and in a personal communication Dr Savory suggested that its probable date lay between the limits of 1650 and 1550 B.C. There seems to be no reason to doubt the association of the skull with the beaker.
The area in which the find was made is of flaggy sandstones of the upper coal measures series (personal communication, D. Emlyn Williams, Assistant Keeper, Geology, National Museum of Wales). These are low in calcium. The low calcium content of the sandstone and the prolonged effect of the Welsh rainfall would tend to reduce the calcium content of bone buried for some 3,000 years. The position of the cist at the edge of the farmyard and near the entrance to the cowshed would have exposed the bones to contamination with bovine urine over a period of at least 50 years. This would not have affected the calcium level, as the very low urinary calcium of the lactating cow would be insufficient either to raise or even maintain the calcium content of the bony remains.
MACROSCOPICAL ANATOMY
The skull is now in a very fragmented condition and it has been possible only partially to restore its contours. Sufficient remains to show the pathological nodes and the dental changes remarked upon by Keith (Roche, 1953) .
The dental age of the Gelligaer skull was assessed from the teeth described below, which were the only ones remaining at the time of our examination in 1966.
A portion of the upper jaw contains an U.R. 6 permanent (first molar). The unworn surface of the first permanent molar is visible in the specimen. Anterior to it is a broken crypt containing a portion of the developing second permanent premolar. There is an empty crypt for the first permanent premolar, with a portion of the permanent canine showing in its anterosuperior wall. This was confirmed radiologically. There are also empty crypts for the permanent lateral and central incisors.
Another portion of the upper jaw contains an U.L. 6 permanent (first molar). The unworn surface of the first permanent molar is visible in the specimen and has a similar morphology to that of U.R. 6. Anteriorly is a broken empty crypt for the second permanent premolar, and then an empty crypt for the first permanent premolar. In its anterosuperior wall the L. permanent canine is exposed, split longitudinally and the enamel divided horizontally by two grooves (Fig. 1 (Fig. 2) . The dentition suggests the development of a child of 6 years (Brothwell, 1963b (Fig. 5) .
In thalassaemia major there are other skeletal changes beside those in the calvarium. The diploic widening first evident in the frontal bones and the orbits is accompanied by enlargement of the facial bones, particularly the maxillae, leading to the development of mongoloid features. The rodent facies due to the central incisors being displaced and the malocclusion of the jaw is also a stigma of this haemoglobinopathy. The paranasal sinuses and the mastoid air cells cannot contain air. The red marrow of the skeleton undergoes hyperplasia with widening of the medullary cavities and thinning of the bone cortices, and the shafts of both the long and the short tubular bones may become osteoporotic. Other bone contours may be destroyed (Moseley, 1966) . These changes are most marked in thalassaemia major and less so in thalassaemia minor.
In sickle cell anaemia the appearance of the skull is that of thalassaemia major but without the altered facies and there is also less marked skeletal change. In hereditary spherocytosis, with its more moderate anaemia, there is even less bony dysplasia. Diploic thickening of the calvarium may be found in severe iron-deficiency anaemia in childhood, but the facial and skeletal changes are absent (Lie Injo Luan Rng, 1958).
Hamperl and Weiss (1955) discuss other possible differential diagnoses, and cite Parrot (1879) on syphilis which Keith felt had been excluded on the evidence of the teeth in the Gelligaer skull. They also cite Hooton (1930) , who on examining the skulls of 21 children aged between 6 and 12 years, found that 14 showed the changes of hyperostosis porotica. There was no evidence of rickets in the remaining bony skeletons. Letterer (1949) has attempted to delineate the differences between rickets in childhood, showing osteoid tissue hypertrophy beside the sutures, osseous rather than marrow thickening of the diploe and lack of boss remodelling, with the changes shown in the anaemias. Both have to be distinguished from the effects of haematomaectocranial or epidural.1
The condition of hyperostosis porotica seen in ancient skulls was first described by Hrdlicka (1914) as 'symmetric osteoporosis', and he gives credit to Virchow (1874) for an earlier description. Williams (1929) which might possibly be tibia. The absence of bowing in the long bone fragments is slight evidence against the presence of rickets. None of the air sinuses nor any part of the mastoid process remains. From a study of this scant material a severe anaemia (probably due to iron deficiency) seems the most likely diagnosis. There is not sufficient evidence to exclude thalassaemia with complete certainty. Further speculation on the cause of the anaemia is tempting. An iron-deficiency anaemia may be found in association with dietetic deficiency; it is easy to imagine this possibility in a Bronze Age child living in the Glamorgan hills. The family may have been part of a very small population of the new agriculturalists. Cereals and small apples were already cultivated in Britain (Helbaek, 1952) . The pig Sus scrofula and the cow Bos longifrons were already domesticated (Fox, 1952 (Keele and Neil, 1965) . Iron-deficiency anaemia must have been a common cause of ill health.
The possibility of a genetically transmitted anaemia such as thalassaemia (Mediterranean anaemia or Cooley's anaemia) being the cause of bony change in a British skull opens up at first sight exciting concepts of being able to confirm population movements from the Mediterranean basin. This, however, does not seem so probable on a closer examination of the distribution of the disease. It has a world-wide distribution: there is a high incidence in the Mediterranean countries and also in southeast Asia, but it has also been recorded in China, the Philippines, Australia, New Guinea, Africa, and the West Indies. Of course, Englishmen and Americans may also show the disease; in global distribution thalassaemia is the most widely spread haemoglobinopathic disorder known (Chatterjea, 1965) .
There is another feature of the thalassaemia carrier which merits attention from the palaeopathologist. This concerns the problem of how such a high gene frequency producing the disease can be maintained despite the early deaths of the homozygotes before they are old enough to transmit the gene to their offspring. It is apparently not due to a highly exaggerated mutation phenomenon maintaining a supply of heterozygote and it has been suggested that there is a compensatory protection for the heterozygote against malaria and possibly against other infections as well as against iron deficiency (Chatterjea, 1965) . Angel (1964) speculates on osteoporosis and thalassaemia in a recent paper and writes 'the thalassaemic heterozygote . . . shows enough resistance to malaria so that thalassaemia is classed as polymorphism and is increased in frequency in areas of past endemic malaria...
ALPHA ACTIVITY OF THE GELLIGAER SKULL
It would be of value to palaeopathologists to find a method of dating material which was both less destructive and less costly than by measurement of carbon 14. In an attempt to confirm the historical age of the specimen we submitted portions of the skull and the beaker to Dr R. C. Turner for his comments on the radium-226 content. Unfortunately contamination of the specimens since their burial had nullified the value of the results in estimating their ages by this method.
The natural radium content of present-day human bone can be measured provided one has either a specimen of 1 or 2 g which can be reduced to mineral ash or, alternatively, a piece of skull, for instance, with an area of 8 to 10 square centimetres. In the latter case the specimen can be measured without being sacrificed. Since the radioactive half-life of radium-226 is approximately 1,600 years, the level of activity in bone 3,000 or so years old would be expected to be less than one quarter of the value in present-day specimens. Such activity is near the limit of measurement even with extremely sensitive modern techniques and a specimen of the order of the size indicated.
The alpha activity of a portion of the skull was found to be 50 or more times higher than expected and there is little doubt that this resulted from contamination of the specimen by soil and soil liquids. This was borne out by the evident presence of the thorium series of radioelements which are not found in human bones which are older than 100 years or so. The estimated present radioactivity of this specimen was therefore no indication of the activity of the actual bone itself.
The alpha activity of the pottery material and its thorium content were also both typical of soils. The olderthesoil the higher in general will be the thorium/ uranium ratio, since the radioactive half-life of thorium-232 is so much longer than that of uranium-238. Very old Cambrian rock specimens have Th/U ratios as high as four or five to one, for instance. The pottery material is evidently very much younger and its absolute activity and its Th/U ratio are very similar to the values observed in a number of Welsh soils and in sand specimens from the Isle of Wight.
The results confirmed our suspicions that measurements of alpha activity in bones contaminated by soil and soil liquids cannot be used as simple guides to their age. Specimens on which radium-226 estimations are to be made should be selected very carefully and stored immediately in polythene bags. Particular care should also be taken to avoid tobacco ash coming into contact with them and automatic lighters and flints should be kept out of the immediate vicinity.
